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what is claimed is: 

1. A process for producing chlorine by oxidizing 
hydrogen chloride with oxygen, wherein said process uses 
one catalyst selected from the following catalysts (1) to 
(9) : 

(1) a supported ruthenium oxide catalyst obtained by 
the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a basic 
compound, treating by using a reducing compound, and 
oxidizing; 

(2) a supported ruthenium oxide catalyst obtained by 
the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a reducing 
agent to form ruthenium having an oxidation number of 1 to 
less than 4 valence, and oxidizing; 

(3) a supported ruthenium oxide catalyst obtained by 
the steps which comprise supporting a ruthenium compound 
on a carrier, reducing the supported one by using a reducing 
hydrogenated coirpound, and oxidizing; 

(4) a supported ruthenium oxide catalyst obtained by 
using titanium oxide containing rutile titanium oxide as 
a carrier; 

(5) a supported ruthenium oxide catalyst obtained by 
the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a 
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reducing compound or reducing agent in a liquid phase, and 
oxidising, vyhereiii titanium oxide contains an OH group in 
an amount of 0.1 X lO"* to 30 X IQ-' (mol/g-carrier ) per 
unit weight of the carrier; 

(6) a catalyst system containing the following 
components (A) , and not less than 10% by weight of component 
(B) : 

(A) an active component of catalyst; 

(B) a compound wherein thermal conductivity of a 
solid phase measured by at least one point within a range 
from 200 to 500*0 is not less than 4 W/m.t:; 

(7) a supported ruthenivim oxide catalyst having a 
macro pore with a pore radius of 0.03 to 8 micrometer; 

(8) an outer surface-supported catalyst obtained by 
supporting ruthenium oxide on a carrier at the outer 
surface; and 

(9) a supported ruthenium catalyst obtained by using 
chromium oxide as a carrier. 

2. The process according to claim 1 (1) , wherein the 
reducing compound is a compound selected from the group 
consisting of hydrazine, methanol, ethanol, formaldehyde, 
hydroxylamine, formic acid and compounds having a 
oxidation-reduction potential of -0.8 to O.S V. 

3. The process according to claim 1, wherein the 
catalyst (2) is a supported ruthenium oxide catalyst 
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obtained by the steps which comprise supporting at least 
one ruthenium compound selected from the orour. r.nr,«-i 
of ruthenium halide, chlororuthenate salt, oxyruthenate 
salt, rutheniumoxy chloride, ruthenium-ammine conplex, 
chloride of ruthenium-ammine complex, ruthenium 
acetylacetonato complex, ruthenium organic acid salt and 
ruthenium-nitrosyl complex on a carrier, treating the 
supported one by using a reducing agent to form ruthenium 
having an oxidation number of 1 to less than 4 valence, and 
oxidizing. 

4. The process according to claim 1, wherein the 
catalyst (2) is a supported ruthenium oxide catalyst 
obtained by the steps which comprise supporting at least 
one ruthenium compound selected from the group consisting 
of ruthenium halide, chlororuthenate salt, oxyruthenate 
salt, rutheniumoxy chloride, ruthenium-ammine complex, 
chloride of ruthenium-ammine complex, ruthenium 
acetylacetonato complex, ruthenium organic acid salt and 
ruthenium-nitrosyl complex on a carrier, treating the 
supported one by using a basic compound, treating by using 
a reducing agent, and oxidizing. 

5. The process according to claim 1 (2) , wherein the 
reducing agent is a reducing compound. 

6. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 



- 245 - 



FEB-09-1999 19=56 



05 6220 3390 



92% 



P. 146 



FEB-10-'99 09:20 TO:SUGHRUE ET FROM:SC INTELEC CO R:853 P. 47/75 



obtained by supporting ruthenium halide on a carrier, 
treating the supported one by using hydrazine, methanol, 
ethanol or formaldehyde, and oxidizing. 

7. The process according to claim 1, V7herein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
treating the supported one by using an alkali solution of 
hydrazine, methanol, ethanol or formaldehyde, and 
oxidizing. 

8. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
treating the supported one by using an alkali, treating by 
using a reducing compound, and oxidizing. 

9. The process according to claim 1. wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
prepared by supporting a ruthenium compound on a carrier, 
treating the supported one by using an alkali solution of 
a reducing compound, and oxidizing. 

10. The process according to claim 1. wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
treating the supported one by using an alkali, treating by 
using hydrazine, methanol, ethanol or formaldehyde, and 
Oxidizing, 
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11. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthetiiivm oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
treating the supported one by using an alkali .solution of 
hydrazine, methanol, ethanol or formaldehyde, and 
oxidizing. 

12. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
treating the supported one by adding an alkali, treating 
by using hydrazine, and oxidizing. 

13. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
treating the supported one by using an alkali solution of 
hydrazine, and oxidizing. 

14. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
treating the supported one by adding an alkali, treating 
with hydrazine, adding an alkali metal chloride, and 
oxidizing. 

15. The process according to claim 1, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
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treating the supported one by using an alkali solution of 
hydrazine, adding an alkali metal chloride, and oxidizing. 

16. The process according to claim 1, wherein che 
catalyst (3) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
reducing the supported one by using a reducing hydrogenated 
compovind, and oxidizing. 

17. The process according to claim 1, wherein the 
catalyst (3) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
reducing the supported one by using a reducing hydrogenated 
compound, adding an alkali metal chloride, and oxidizing. 

18. The process according to claim 1, wherein the 
catalyst (3) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium halide on a carrier, 
reducing the supported one by using an alkali metal boron 
hydride compoxind. and oxidizing. 

19. The process according to claim 1, wherein the 
catalyst (3) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenium hydride on a carrier, 
reducing the supported one by using an alkali metal boron 
hydride compound, adding an alkali metal chloride, and 
oxidizing. 

20. The process according to claim 1. wherein the 
catalyst (3) is a supported ruthenium oxide catalyst 
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obtained by supporting ruthenium chloride on a carrier, 
reducing the supported one Yyy using sodicuTi boron hydride, 
and oxidizing . 

21. The process according to claim 1, wherein the 
catalyst (3) is a supported ruthenium oxide catalyst 
obtained by supporting ruthenitjm chloride on a carrier, 
reducing the supported one by using sodium boron halide, 
adding an alkali metal chloride, and oxidizing. 

22. The process according to claim 1, wherein the 
catalyst (1), (2) or (3) is a supported ruthenium oxide 
catalyst obtained by using titanium oxide containing not 
less than 10% by weight of rutile titanium oxide as a 
carrier. 

23. The process according to claim 1, wherein the 
catalyst (1), (2) or (3) is a supported ruthenium oxide 
catalyst obtained by using titanium oxide containing not 
less than 30% by weight of rutile titanium oxide as a 
carrier. 

24. The process according to claim 1, wherein the 
catalyst (4) is a supported ruthenixim oxide catalyst 
obtained by the steps which comprise supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 0.1 X iQ-" to 30 X io-« (mol/g- 
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carrier) per unit weight of a carrier is used as the carrier . 

25. The process according to claim l, v/hsrsin the 
catalyst (4) is a supported ruthenium oxide catalyst 
obtained by the steps which comprise supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 0.2 X io~* to 20 X lO"* (mol/g- 
carrier) per unit weight of a carrier is used as the carrier. 

26. The process according to claim 1, wherein the 
catalyst (4) is a supported ruthenium oxide catalyst 
obtained by the steps which comprise supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount Of 3 X lO"" to 15 X IQ-" (mol/g-carrier ) 
per unit weight of a carrier is used as the carrier. 

27. The process according to claim 1, wherein the 
catalyst (4) or (5) is a supported ruthenium oxide catalyst 
obtained by using titanium oxide containing not less than 
10% by weight of rutile titanium oxide as a carrier. 

28. The process according to claim 1, wherein the 
catalyst (4) or (5) is a supported ruthenium oxide catalyst 
obtained by using titanium oxide containing not less than 
30% by weight of rutile titanium oxide as a carrier. 
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29. The process according to claim 1. wherein the 
catalyst (5) is a supported ruthenium oxide catalyst 
obtained by the steps which con^rise supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titaniiom oxide containing an OH 
group in an amouait of 0.2 X lO'^ to 20 X 10'* (mol/g- 
carrier) per unit weight of a carrier is used as the carrier. 

30. The process according to claim 1, wherein the 
catalyst (5) is a supported ruthenivim oxide catalyst 
obtained by the steps which comprise supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 3 X lo'" to 15 X 10"^ (mol/g-carrier) 
per unit weight of a carrier is used as the carrier. 

31. The process according to claim 1, wherein the 
catalyst (4) or (5) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
reducing the supported one by using a reducing hydrogenated 
compound, and oxidizing. 

32. The process according to claim 1, wherein the 
catalyst (4) or (5) is a supported ruthenium oxide catalyst 
obtained by supporting a ruthenium compound on a carrier, 
treating the supported one by using a reducing compound. 
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and oxidizing. 

33. The process according to claiin 1, wherein the 
catalyst (4) or (5) is a supported ruthenium oxide catalyst 
obtained ir^ supporting a rutheniiim compound on a carrier, 
treating the supported one by using an alkali solution of 
a reducing compound, and oxidizing. 

34. The process according to claim 1, wherein the 
catalyst system (6) is a catalyst system at least containing 
a component (A), a component (B) and a catalyst carrier 
component . 

35. The process according to claim 1, wherein the 
catalyst system (6) is a catalyst made of a molding 
containing a component (A) and a component (B) obtained by 
integrally molding. 

36. The process according to claim 1, wherein the 
catalyst system (6) is a catalyst made of a molding 
containing a component (A) , a component (B) and a catalyst 
carrier component obtained by integrally molding. 

37. The process according to claim 35, wherein the 
catalyst is made of a molding containing the component (A) 
supported on the component (B) . 

38. The process according to claim 36, wherein the 
catalyst is made of a molding containing both the component 
(A) supported on the catalyst carrier component and the 
component (B) . 
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39. Th. process according to clain, 36, wherein the 

catalyst is made of t-^uj- 

.^^,,y containing the component 

(A) supported on a. ixture of the catalyst carrier component 
with the component (B) 

«. The process according to clai„ i. „te«ln the 
catalyst syste™ ,6, is a catalyst system containing both 
Of a „olain. containing the co^onent .„a the component 

(B) obtained by integrally folding and a molding containing 
the component W obtained by integrally „„ldi„g. 

The process according to clai„ 1, „herein the 

catalyst system ,6, is a catalyst system co:^rising both 

Of a molding containing the co^onent ,A, „ith the catalyst 

carrier cos^onent obtained by integrally molding and a 

molding containing a component IB) oh,.- ^ ■ 

y nent IB) obtained by integrally 

molding. 

The process according to a.^...^ , 

and claims 34 to 41, wherein the component ,B, is 

alumina. 

«. The process according to ™^ , 

and Claims 34 to 42, wherein 

/ wnerem the component fa^ •;<=.= 
, f onent (A) IS a component 

containing ruthenium. 

The process according to claim 43, .herein the 
component i. . ^^^^^^^ ^^^^^ ■ 

45. The process according to am.-^,,^ • j 
^ claimX 43 to 

44, Wherein the component (B, and/or the catalvst 

^-lAts cacaiyst carrier 
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component is a component containing titanium oxide. 

46. The process accordina to rl^ 

catalyst (7) is an outer surface-supported catalyst 
obtained by supporting ruthenium oxide on a carrier at the 
outer surface. 

47. The process according to claim 1. wherein the 
catalyst (8) is an outer surface-supported catalyst 
prepared by an alkali preliminary impregnation process. 

48. The process according to claim i, wherein the 
catalyst (9) is a ruthenium oxide catalyst supported on 
chromium oxide. 

49. The process according to claim 1, wherein the 
catalyst (9) is a catalyst obtained by calcining a ruthenium 
chloride catalyst supported on chromi-um oxide. 

50. A process for producing a supported ruthenium 
oxide catalyst selected from the following processes (1) 
to (5) : 

(1) a process for producing a supported ruthenixim 
oxide catalyst, which comprises the steps of supporting a 
ruthenium compound on a carrier, treating the supported one 
by using a basic compound, treating by using a reducing 
compound, and oxidizing; 

(2) a process for producing a supported ruthenium 
oxide catalyst, which comprises the steps of supporting a 
ruthenium compound on a carrier, treating the supported one 
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by using a reducing compound to form ruthenium having an 
oxidation number of 1 to legs than 4 valancs, and oxidizing; 

(3> a process for producing a supported rutheniiom 
oxide catalyst, which comprises the steps of supporting a 
rutheni\im compound on a titanium oxide carrier containing 
rutile titanium oxide, treating the supported one by using 
a reducing agent, and oxidizing; 

(4) a process for producing a supported ruthenium 
oxide catalyst, which comprises the steps of supporting a 
ruthenivim compound on a titanium oxide carrier containing 
an OH group in an amount of 0.1 X lO"* to 30 X 10"* 
(mol/g-carrier) per unit weight of a carrier, treating the 
supported one by using a reducing agent, and oxidizing; and 

(5) a process for producing a supported ruthenium 
oxide catalyst containing ruthenium oxide only at an outer 
surface layer, not less than 80% of the outer surface of 
said catalyst satisfying the following expression (1)": 

S/L < 0.35 (1) 
wherein L is a distance between a point (A) and a point ' (B) . 
said point (B) being a point formed on the surface of a 
catalyst when a perpendicular line dropped from any point 
(A) on the surface of the catalyst to the inside of the 
catalyst goes out from the catalyst at the opposite side 
of the point (A) . and S is a distance between the point (A) 
and a point (C) , said point (C) being a point on the 
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perpendicular line where ruthenivxm oxide does not exist, 
wherein said process comprises supporting an alkali on a 
carrier, supporting at least one ruthenium compoiind 
selected from the group consisting of ruthenium halide, 
rutheniumoxy chloride, ruthenivmi-acetylacetonato complex, 
ruthenium organic acid salt and ruthenium-nitrosyl complex 
on the carrier, treating by using a reducing agent, and 
oxidizing . 

51. The process according to claim 50 (2) . wherein said 
process comprises the steps of supporting at least one 
ruthenium compound selected from the group consisting of 
ruthenium halide, chlororuthenate salt, oxyruthenate salt . 
rutheniumoxy chloride, ruthenium-ammine complex, chloride 
of ruthenium-ammine complex, ruthenium-acetylacetonato 
complex, ruthenium organic acid salt and ruthenium- 
nitrosyl complex on a carrier, treating the supported one 
by using a reducing agent to form ruthenium having an 
oxidation number of 1 to less than 4 valence, and oxidizing. 

52. The process according to claim 50 (2) . wherein said 
process comprises the steps of supEJorting at least one 
ruthenium compound selected from the group consisting of 
ruthenium halide, chlororuthenate salt, oxyruthenate salt, 
rutheniumoxy chloride, ruthenium-ammine complex, chloride 
of ruthenium-ammine complex, ruthenium-acetylacetonato 
complex, ruthenium organic acid salt and ruthenium- 
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nitrosyl coinplex on a carrier, treating the supported one 
by using a basic compound, treating iry using a reducing 
agent/ and oxidizing. 

53, The process according to claim 50 (2) , wherein the 
reducing agent is a reducing compound. 

54- The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium halide 
on a carrier, adding an alkali to the supported one, 
treating by using a reducing compound, and oxidizing. 

55. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium halide 
on a carrier, treating the supported one by using an alkali 
solution of a reducing compound, and oxidizing, 

56. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium halide 
on a carrier, adding an alkali to the supported one, 
treating by using a reducing compoiind, adding an alkali 
metal chloride, and oxidizing, 

57. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium halide 
on a carrier, treating the supported one by using an alkali 
solution of a reducing compound, adding an alkali metal 
chloride, and oxidizing. 

58. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium halide 
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on a carrier, adding an alkali to the supported one, 
treating by using hydrazine, and oxidizing. 

59. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting rutheniiim halide 
on a carrier, treating the supported one by using an alkali 
solution of hydrazine, and oxidizing . 

60. The process according to claim 50 (1) or (2), 
wherein said process comprises supporting ruthenium ha lide 
on a carrier, adding an alkali to the supported one, 
treating by using hydrazine, adding an alkali metal 
chloride, and oxidizing. 

61. The process according to claim 50 (1) or (2)> 
wherein said process comprises supporting ruthenium halide 
on a carrier, treating the supported one by using an al)cali 
solution of hydrazine, adding an alkali metal chloride, and 
oxidizing. 

52. The process according to claim SO, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by using titanium oxide containing not less than 
10% by weight of rutile titanivun oxide as a carrier. 

63. The process according to claim 50, wherein the 
catalyst (1) or (2) is a supported ruthenium oxide catalyst 
obtained by using titanium oxide containing not less than 
30% by weight of rutile titanium oxide as a carrier. 

64. The process according to claim 50 (3) or (4), 
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wherein the titanium oxide is titanixim oxide containing not 
less than 10% of rutile titanium oxide. 

65. The process according to claim 50 (3) or (4). 
wherein the titanixim oxide is titanium oxide containing not 
less than 3 0% of rutile titanium oxide. 

66. The process according to claim 50 (3) or (4). 
wherein said process comprises supporting a ruthenium 
compound on a carrier, reducing the supported one by using 
a reducing hydrogenated compound, and oxidizing. 

67. The process according to claim 50 (3) or (4), 
wherein said process comprises supporting a ruthenium 
compound on a carrier, treating the supported one by using 
a reducing compound, and oxidizing. 

68. The process according to claim 50 (3) or (4), 
wherein said process comprises supporting a ruthenium 
compound on a carrier, treating the supported one by using 
an alkali solution of a reducing compound, and oxidizing. 

69. The process according to claim 50 (3) . wherein the 
catalyst is a supported ruthenium oxide catalyst obtained 
by the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a 
reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 0.1 X lo"* to 30 X IC"" (mol/g- 
carrier) per unit weight of a carrier is used as the carrier. 
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70. The process according to claim 50 (3) , wherein the 
catalyst is a supported ruthenixim oxide catalyst obtained 
by the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a 
reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 0.2 X lo'^ to 20 X lO"* {mol/g- 
carrier) per unit weight of a carrier is used as the carrier. 

71. The process according to claim 50 (3) , wherein the 
catalyst is a supported ruthenium oxide catalyst obtained 
by the steps which comprise supporting a ruthenixam confound 
on a carrier, treating the supported one by using a 
reducing compound or a reducing agent in a liguid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 3 X lO'^ to 15 X lO'* (mol/g-carrier) 
per unit weight of a carrier is used as the carrier. 

72. The process according to claim 50 (3) or (4). 
wherein the catalyst is obtained by supporting a ruthenium 
halide on carrier, treating the supported one by using a 
reducing compound, and oxidizing. 

73. The process according to claim 50 (3) or (4), 
wherein the catalyst is obtained by supporting a ruthenium 
halide on carrier, treating the supported one by using an 
alkali solution of a reducing compound, and oxidizing. 

74. The process according to claim 50 (4) , wherein the 
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catalyst is a supported rutheniuiti oxide catalyst obtained 
by the steps which comprise supporting a rutheniuin confound 
on a carrier, treating the supported one by using a 
reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of. 0.2 X lO"^ to 20 X 10"* (mol/g- 
carrier) per unit weight of a carrier is used as the carrier. 

75. The process according to claim 50 (4) , wherein the 
catalyst is a supported ruthenium oxide catalyst obtained 
by the steps which comprise supporting a ruthenium compound 
on a carrier, treating the supported one by using a 
reducing compound or a reducing agent in a liquid phase, 
and oxidizing, wherein titanium oxide containing an OH 
group in an amount of 3 X lO"* to 15 X lO"^ (mol/g-carrier ) 
per unit weight of a carrier is used as the carrier. 

^y^5^r-'P^^..^^XQport&d rutheniTjm oxide catalyst obtained by 
supporting on a ti tal^TSirr^tJci^^ containing not less 

than 2 0% by weight of rutile titaiii^^JT^Sxtde...^^ 

^77^ The catalyst according to claim 76, wherein the 
content o^^^i^u^ile titanium Grx^deJ.s not less than 30% by 
weight . 

78. The catalyst accord3^j<to claim 76, wherein the 
content of rutile titanium oxide i^^^'n^is^ than 80% by 
weight . 

79. The catalyst according to claim 76, wherein the 
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content of rutile titanium oxide is not less than 90% by 
weight . 

The catalyse according to claim 76, wherein 
titaniuirtvoxide containing an OH group in an amount of 0.1 
X 10'* to \0 X 10"^ (mol/g-carrier) per unit weight of a 
carrier is u'feed as the carrier. 

81. The catalyst according to claim 76, wherein 
titanium oxide containing an OH group in an amount of 0.2 
X 10"^ to 20 X 10'^\(mol/g-carrier) per unit weight of a 
carrier is used as tHi^ carrier. 

82. The catalyst a<s;cording to claim 76, wherein 
^^Vtitanium oxide containing\n OH group in an amount of 3 X 

"^io-* to 10 X 10"^ (mol/g-car^er) per unit weight of a 
carrier is used as the carriea 

83. The catalyst according to claim 76, which is a 
supported ruthenium oxide catalyst obtained by supporting 
a ruthenium compound on a carrier, reducing the sui>ported 
one by using a reducing hydrogenated compound, and 
oxidizing. 

84. The catalyst according to claim 76. which is a 
supported ruthenium oxide catalyst obtained by supporting 
a ruthenium compound on a carrier, treating the supported 
one by using a reducing compound, and oxidizing. 

85. The catalyst according to claim 76, which is a 
supported ruthenium oxide catalyst obtained by supporting 
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a ruthenium conipound on a carrier, treating the supported 
one by using an alkali solution of a reducing compound, and 
oxidizing. 

^«<.^e catalyst ^^ording to claim 78, wherein 
titanium oxi^fe^^Q^n^ainirib^ ar^OH group in an amo\int o£ 3 X 
10-* to 10 X 10-* {ino5>g-Wrier) per unit weight of a 
carrier is used as the carri^xv,^ 

87. The catalyst according to claim 79, wherein 
titanWn oxide containing an OH group in an amoxint of 3 X 
lO-* to \o X io-» (mol/g-carrier) per unit weight of a 
carrier isvused as the carrier. 
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